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DETAILED ACTION 

1 . Claims 1-30 are pending in this Office Action. 

Claim Rejections - 35 (JSC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carr>'ing out his invention. 

2. Claims 3-4, 13-22, 24-25, and 28-29 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Specifically, the claims cited above all contain what is referred to as an 'intermediate 
snapshot'. The only reference made in the specification to an 'intermediate snapshot' is located 
on page 4 in the section title "Summary of the Invention". However, this is simply reciting 
language found in Applicant's claim 15. The Examiner was not able to find anything in the 
Applicant's specification that would enable one of ordinary skill in the art to make and use an 
'intermediate snapshot'. 

In order to present a reasonable art rejection, the Examiner assumes that an Mntermediate 
snapshot' is simply a snapshot of a portion of a data store. If this assumption is true, an 
'intermediate snapshot' is really no different from a regular snapshot. However, since the 
Applicant has not given a specific definition of an 'intermediate snapshot' and has not set forth 
any clear definition of the use of an 'intermediate snapshot', the Examiner has decided to reject 
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all claims directed to an 'intermediate snapshot' under 35 U.S.C. 1 12, first paragraph, for failing 
to enable one of ordinary skill in the art to make and use an 'intermediate snapshot'. 

In order to overcome this rejection, the Applicant must either 1) cancel all claims directed 
to an 'intermediate snapshot', 2) point out the sections of the AppHcant's specification which 
would enable one of ordinary skill in the art to make and use an 'intermediate snapshot', or 3) 
agree with the Examiner's interpretation of 'intermediate snapshot' as simply being a snapshot of 
a portion of a data store, and then amend the claims accordingly. Any of the above choices 
would rectify the deficiency, but at least one is required in order to overcome this rejection. 

Claim Rejections - 35 USC § 101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

3. Claims 1-30 are rejected under 35 U.S.C. 101 because the claims are directed to non- 
statutory subject matter. 

With respect to claim 1 , the invention as claimed does not provide a conclusionary step. 
Without a conclusionary step, the invention, as claimed, appears to simply be an abstract idea 
performing a few steps that do not appear to be related for any specific purpose. Since invention, 
as claimed, appear to be directed to an abstract idea, the claims are not covered by the statutory 
categories of patentable subject matter set forth in 35 U.S.C. 101. 

However, an abstract idea is categorized as one of three judicially created exceptions to 
patentable subject matter (the three exceptions are Laws of Nature, Natural Phenomena, and 
Abstract Ideas). The courts have concluded that in order to patent one of the three judicial 
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exceptions to the statutory categories of invention the applicant must show that the claimed 
invention has a practical, real-world application that produces a useful, concrete, and tangible 
result (State Street, 149 F3d at 1373-74, 47 USPQld at 1601-02). 

In order to overcome the rejection given above, claim 1 must be amended in order to 
recite a final, conclusionary step, which sets forth a practical application yielding a useful, 
concrete, and tangible result. Appropriate correction is required. 

Claims 2-14 and 23-30 are rejected because they either inherit or contain the deficiencies 
of claim 1 . All independent claims are required to be amended in the same manner as claim 1 . 
The Examiner does not believe that any dependent claims currently resolve the deficiencies 
found in independent claims 1, 8, 23, and 27. 

With respect to claims 15, the claim recites a system. However, the claims are not 
actually limited to any physical articles or objects. It appears that the Applicant is seeking to 
patent particular programmed fimctionality of the components rather than the components 
themselves. Specifically, the claim limitations of 'a virtualization layer. . . 'a snapshot layer', 
and 'an overall snapshot object' all appear to be directed to implementations of software. Since 
the limitations are indeed directed to programmed functionality and not the components of an 
apparatus themselves, the claimed programmed functionality must have a final result achieved, 
which is useful, concrete, and tangible. The claim needs to be amended in the same manner as 
claim 1. 

Claims 16-22 are rejected because they contain the deficiencies of claim 15. 
With respect to claim 27, the claim is directed to computer readable medium 'containing' 
program code. But, it appears that the computer readable medium that is claimed by the 
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Applicant is not limited to physical articles or objects, which are structurally and functionally 
interrelated to the program in such a maimer that would enable the program to act as a computer 
component and realize any functionality. In paragraph [0175] of the Applicant states that the 
computer readable medium for which the computer program of the invention can be embodied 
includes a carrier wave from the Internet or other propagation medium. However, this type of 
communication medium or transmission medium is not limited to media which meet the criteria 
set forth above. 

In order to overcome this rejection, the Applicant must either 1) amend the claims in such 
a fashion that eliminates the possibility that 'a carrier wave from the Internet or other 
propagation medium' can be included as a computer readable medium, or 2) make a clear 
disavowal, on the record, of all embodiments that may include 'a carrier wave from the Internet 
or other propagation medium' to be an appropriate computer readable medium. Either of the 
above choices would rectify the deficiency, but at least one is required in order to overcome this 
rejection. 

Claims 28-30 are rejected because they contain the deficiencies of claim 27. 

Claim Rejections - 35 USC § 102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-3, 5-6, 8-13, 15-24, 26-28, and 30 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent Number 6,981,1 14 issued to Weibao Wu et al. (hereinafter "Wu"). 
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Claim 1: 

Wu discloses a method comprising: 

identifying a source volume containing stored data, wherein the source volume is a 
virtual volume comprising objects defining a mapping to data in at least one storage device, and 
wherein the objects are distributed across more than one processor in a virtualization layer 
between at least one host and the at least one storage device (Wu: column 4, lines 27-35 and column 4, 
Imes 39-43 and Figs. 1 and 2; Note specifically that volume manager can 'virtualize physical storage'. Furthermore, 
the users (Fig. 1, 108A-108D) are able to access the data stored on the physical devices by the virtualization layer 
that is provided by mapping the physical devices into virtual volume.); 

generating a snapshot of the source volume that is a point-in-time copy containing state 
information about a state of the source volume when the snapshot is generated (Wu: column 5, lines 
46-51); and 

distributing the snapshot of the source volume across the more than one processor in the 
virtualization layer (Wu: column 4, lines 27-55; The reference cited clearly shows that a volume spans many 
storage devices. The plurality of storage devices are mapped to a virtual volume through implementation of a 
virtualization layer that makes the plurality of physical storage devices appear as one virtual volume. This virtual 
volume is distributed across a plurality of storage devices as shown in Fig. 1. Furthermore, a plurality of servers, 
which include processors, are distributed across the storage devices, wherein each server can access the provided 
storage devices. Finally, a snapshot is simply a replication of a virtual volume, or at least a portion of a volume. So, 
it follows that the snapshot is also distributed across multiple storage devices and is also distributed across a 
plurality of servers or processors. See Figs. 1 and 2 as well as the cited references for further clarification.). 
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Claim 2: 

Wu discloses all the elements of claim 1, as noted above, and Wu further discloses 
wherein the method of the snapshot of the source volume does not affect the availability of the 
source volume to the at least one host fWw: column 5, lines 5-12 and column 6, lines 58-62; This reference 
clearly shows a snapshot being created while the volume it is being created form is still being accessed,). 
Claim 3: 

Wu discloses all the elements of claim 1, as noted above, and Wu further discloses 
wherein the generating further includes: 

for each processor that contains objects in the virtual volume, creating an intermediate 
snapshot of a portion of the virtual volume corresponding to objects contained on the processor 
(Wu: column 4, lines 51-55 and Fig. 4; The first reference clearly shows creating a snapshot of only a portion of a 
virtual volume. The second reference clearly shows an intermediate snapshot, which is broadly interpreted as a 
snapshot in between two other snapshots.). 
Claim 5; 

Wu discloses all the elements of claim 1, as noted above, and Wu further discloses a 
method comprising: 

creating a change log corresponding to the snapshot (Wu: column 6, lines 14-25); and 
storing in the change log changes to the source volume made after the snapshot is 

generated (Wu: column 6, lines 14-18). 

Claim 6; 

Wu discloses all the elements of claim 5, as noted above, and Wu further discloses 
wherein the change log is a copy on write (COW) change log (Wu: column 4, lines 63-65). 



Application/Control Number: 10/787,320 Page 8 

Art Unit: 2163 

Claim 8; 

Wu discloses a method of comprising: 

identifying a soxxrce volume containing stored data, wherein the source volume is a 
virtual volume comprising objects defining a mapping to data in at least one storage device, and 
wherein the objects are distributed across more than one processor in a virtualization layer 
between at least one host and the at least one storage device CWm: column 4, lines 27-35 and column 4, 
lines 39-43 and Figs. 1 and 2; Note specifically that volume manager can 'virtualize physical storage'. Furthermore, 
the users (Fig. 1, 108A-108D) are able to access the data stored on the physical devices by the virtualization layer 
that is provided by mapping the physical devices into virtual volume.); 

specifying a change log volume corresponding to the source volume (Wu: column 7, lines 26- 
29; If the system actually chooses the modification log to use, the modification must have been chosen or specified in 
some manner.)', 

generating a snapshot of the source volume that is a point-in-time copy containing state 
information about a state of the source volume when the snapshot is generated (Wu: column 5, lines 
46-51); and 

storing, in the change log volume, changes made to the source volume after the snapshot 
is generated (Wu: column 6, lines 14-18). 
Ciaim 9; 

The method of claim 8, further comprising: 

distributing the snapshot of the source volume across the more than one processor in the 
virtualization layer (Wu: column 4, lines 27-55; The reference cited clearly shows that a volume spans many 
storage devices. The plurality of storage devices are mapped to a virtual volume through implementation of a 



Application/Control Number: 10/787,320 Page 9 

Art Unit: 2163 

virtualization layer that makes the plurality of physical storage devices appear as one virtual volume. This virtual 
volume is distributed across a plurality of storage devices as shown in Fig. 1. Furthermore, a plurality of servers, 
which include processors, are distributed across the storage devices, wherein each server can access the provided 
storage devices. Finally, a snapshot is simply a replication of a virtual volume, or at least a portion of a volume. So, 
it follows that the snapshot is also distributed across multiple storage devices and is also distributed across a 
plurality of servers or processors. See Figs. I and 2 as well as the cited references for further clarification.))', and 

distributing the change log volume across the more than one processor in the 
virtualization layer (Wu: column 4, lines 27-55; All storage is virtualized and distributed in the manner as 
explained above.). 
Claim 10: 

Wu discloses all the elements of claim 8, as noted above, and Wu further discloses 
further comprising: 

receiving a request for data stored in the source volume (Wu: column 9, lines 45-61); 

determining from the change log volume, whether the requested data has changed since 
the snapshot was generated (Wu: column 6, 14-18); 

retrieving the requested data from the change log volume, when it is determined that the 
requested data has changed since the snapshot was generated (Wu: column 9, lines 45-61; When it is 
determined that the snapshot has changed, a new one is created using the change logs. If no change has been made 
to the snapshot, there is no need to invoke the change logs. This reference clearly shows retrieving data from a 
change (modification) log in order to retrieve the most recent modifications to a snapshot. ); and 

retrieving the requested data from the source volume, when it is determined that the 
requested data has not changed since the snapshot was generated (Wu: column 4, lines 40-43 and 
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column 9, lines 45-61; The only time change logs are invoked in the Wu reference is when modificatiojts have been 
made to a storage volume or s7tapshot. At all other times, the primary (source) volumes or snapshots are accessed.). 
Claim 11: 

Wu discloses all the elements of claim 10, as noted above, and Wu further discloses a 
method comprising: 

retrieving the requested data from the snapshot, when it is determined that the requested 
data has not changed since the snapshot was generated (Wu: column 4, lines 40-43 and column 9, lines 
45-61; The only time change logs are invoked in the Wu reference is when modifications have been made to a storage 
volume or snapshot. At all other times, the primary (source) volumes or snapshots are accessed.). 
Claim 12: 

Wu discloses all the elements of claim 8, as noted above, and Wu further discloses 
wherein the generating of the snapshot of the source volume does not affect the availability of 
the source volume to the at least one host (Wu: column 5, lines 5-12 and column 6, lines 58-62; This 
reference clearly shows a snapshot being created while the volume it is being created form is still being accessed.). 
Claim 13: 

Wu discloses all the elements of claim 8, as noted above, and Wu further discloses 
wherein the generating further includes: 

for each processor that contains objects in the virtual volume, creating an intermediate 
snapshot of a portion of the virtual volume corresponding to objects contained on the processor 
(Wu: column 4, lines 51-55 and Fig. 4; The first reference clearly shows creating a snapshot of only a portion of a 
virtual volume. The second reference clearly shows an intermediate snapshot, which is broadly interpreted as a 
snapshot in between two other snapshots.). 
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Claim 15; 

Wu discloses a system comprising: 

a plurality of storage devices storing data corresponding to a host (\Nu: Fig, 1, 104A...104n); 

a virtualization layer between the host and the plurality of storage devices, the 
virtualization layer comprising objects defining a mapping to data in the plurality of storage 
devices (Wu: column 4, lines 27-32); and 

a snapshot layer (Wu: Fig. 2, 240) between the host and the virtualization layer, the snapshot 
layer comprising: 

an intermediate snapshot of each object in the virtualization layer, the 
intermediate snapshot having references to (1) the object in the virtualization layer, (2) an 
intermediate point-in-time copy of the object, and (3) a change log corresponding to the 
intermediate point-in-time copy (Wu: column 4, lines 61-67 and column 5, lines 46-51 and column 
6, lines 14-25), and 

an overall snapshot object containing a reference to each intermediate snapshot 

(Wu: column 6, lines 38-44; Note specifically that the 'snapshot manger' (overall snapshot object) maintains a 
history of each snapshot created and can identify (reference) each snapshot.). 
Claim 16: 

Wu discloses all the elements of claim 15, as noted above, and Wu further discloses 
wherein each intermediate point-in-time copy contains state information about a state of the 
corresponding object in the virtualization layer when the snapshot layer is generated (Wu: column 
9, lines 11-16; Since the system is capable of restoring a snapshot to a desired 'stated the snapshot point-in-time 
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copies must have some kind of state information stored with them in order for the system to restore them to the 
desired 'state'.). 
Claim 17: 

Wu discloses a claim 15, as noted above, and Wu further discloses wherein each change 
log stores changes made to the corresponding intermediate point-in-time copy after the snapshot 
layer is generated (Wu: column 6, lines 14-18). 
Claim 18; 

Wu discloses all the elements of claim 15, as noted above, and Wu further discloses 
wherein the virtualization layer has multiple processors and the objects defining the mapping to 
data in the plurality of storage devices are distributed across the multiple processors (Wu: column 
4, lines 27-55; See the rejection of claim Ifor further clarification/explanation of the cited reference.). 
Claim 19: 

Wu discloses all the elements of claim 15, as noted above, and Wu further discloses 
wherein the virtualization layer has multiple processors and the intermediate snapshot objects are 
distributed across the multiple processors (Wu: column 4, lines 27-55; See the rejection of claim 1 for 
further clarification/explanation of the cited reference.). 
Claim 20; 

Wu discloses all the elements of claim 15, as noted above, and Wu further discloses a 
system further comprising: 

an interface enabling the host to view a point-in-time representation of the data by 
accessing the overall snapshot object (Wu: column 4, lines 40A3 and column 6, lines 58-44). 
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Claim 21; 

Wu discloses all the elements of claim 15, as noted above, and Wu further discloses a 
system comprising: 

an interface enabling the host to specify when the snapshot layer is created CWu: column 4, 
lines 40-43 and column 6, lines 48-55; The first reference discloses user applications used to perform operations 
carried out by the Wu reference. The second reference shows that the creation of snapshots (snapshot layer) can be 
set at different frequencies. There must be some means provided in the user applications that allow for the user to 
change set the frequency of snapshot creation and therefore allowing the user of the host computer to specify when a 
snapshot is created.). 
Claim 22: 

Wu discloses all the elements of claim 15, as noted above, Wu further discloses wherein 
the snapshot layer is created on a periodic basis (column 6, lines 48-55; Note the reference shows the 
snapshots can be generated daily or weekly.). 
Claim 23; 

Claim 23 is rejected under the same reasons set forth in the rejection of claim 1 . 
Claim 24: 

Claim 24 is rejected under the same reasons set forth in the rejection of claim 3. 
Claim 26: 

Claim 26 is rejected under the same reasons set forth in the rejection of claim 5. 
Claim 27; 

Claim 27 is rejected under the same reasons set forth in the rejection of claim 1. 
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Claim 28; 

Claim 28 is rejected under the same reasons set forth in the rejection of claim 3. 
Claim 30: 

Claim 30 is rejected under the same reasons set forth in the rejection of claim 5. 

Claim Rejections - 35 (JSC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. , 

5. Claims 4, 14, 25, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wu and further in view of U.S. Patent Application Publication Number 2003/019191 1 issued to 
Donald Kleinschnitz, JR. et al. (hereinafter "Kleinschnitz"). 
Claim 4: 

Wu discloses all the elements of claim 3, as noted above, but Wu does not explicitly 
disclose a method wherein the generating further includes: 

combining intermediate snapshots from each processor to generate the snapshot of the 
source volume. 

However, Kleinschnitz discloses a method wherein the generating fiirther includes: 
combining intermediate snapshots from each processor to generate the snapshot of the 
source volume (Kleinschnitz: paragraph 10003], lines 13-18 and paragraph [00711 lines 7-15; Note specifically 
in paragraph [0071 ] that an incremental image (intermediate snapshot) is merged (combined) with an existing 
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snapshot. This clearly shows the combining of multiple snapshots. Further note that snapshots for multiple clients 
are stored in an image database (paragraph [0067]), It is clear to see that Kleinschnitz discloses all the elements of 
Applicant's claim. Furthermore, the Kleinschnitz reference also discloses the functionality needed to combine 
intermediate snapshots.). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Wu with the teachings of Kleinschnitz noted above for the 
purpose of combining intermediate snapshots (Kleinschnitz: paragraph [00051 lines 13-18 and paragraph 
[00711 lines 7-15). The skilled artisan would have been motivated to improve the teachings of Wu 
per the above such that by merging or combining the snapshot, a complete and more recent 
snapshot image can be created and stored in the image database as a precaution so that the 
system can be restored in the event of a hard drive failure, virus corruption, or some other 
disaster (Kleinschnitz: paragraph [0071], 12-15 and paragraph [00041 lines 1-3), 
Claim 14: 

Claim 14 is rejected under the same reasons set forth in the rejection of claim 4. 
Claim 25: 

Claim 25 is rejected under the same reasons set forth in the rejection of claim 4. 
Claim 29: 

Claim 29 is rejected under the same reasons set forth in the rejection of claim 4. 
6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu and further in 
view of U.S. Patent Number 6,173,293 issued to Chandramohn A. Thekkath et al. (hereinafter 
"Thekkath"). 
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Claim 7: 

Wu discloses all the elements of claim 5, as noted above, but Wu does not explicitly 
disclose wherein snapshot carmot be changed after it is generated (). 

However, Thekkath discloses wherein snapshot cannot be changed after it is generated 
(Thekkath: column 13, lines 8-14). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the teachings of Wu with the teachings of Thekkath 
noted above for the purpose of not allowing a snapshot to be changed after it is generated 
(Thekkath: column 23, lines 8-14), The skilled artisan would have motivated to improve the teachings 
of Wu per the above such that access to would be controlled so that any user's view of any file at 
any one time is consistent any other user's view (Thekkath: column 3, lines 53-57), 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick A. Damo whose telephone number is (571) 272-0788. 
The examiner can normally be reached on Monday - Friday, 9:00 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Don Wong can be reached on (571) 272-1834. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
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system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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